Multiple signalling pathways mediate insulin-stimulated gene expression in 3T3-L1 adipocytes.
In differentiated 3T3-L1 adipocytes, insulin stimulated the expression of the mRNA for the genes encoding Fra-1 (>100-fold), which is a component of the AP-1 transcriptional complex, beta-actin (6.0-fold) and hexokinase II (2.4-fold). We have examined the signalling pathways involved in these effects of insulin. Rapamycin, which binds to FRAP/mTOR and completely suppressed the activation of p70S6 kinase by insulin, almost completely blocked the induction of the hexokinase II gene, and caused an approximately 50% inhibition of the induction of the Fra-1 gene. PD98059, which completely blocks MAP kinase activation by insulin, inhibited insulin-induced Fra-1 and beta-actin gene expression by approximately 70% and 40%, respectively. These findings suggest that a FRAP/mTOR-dependent pathway is responsible for the induction of hexokinase II expression, and that MAP kinase is required, at least in part, for the stimulation of beta-actin gene expression. However, the induction of Fra-1 gene expression by insulin requires both the FRAP/mTOR and MAP kinase pathways.